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(71) We, CIBA-GEIGY A-G^ a body 
comoiatB org^Hsed according to tiie laws of 
Switzerland, of 4002 Bade (R), Swittcriand, 
do hereby dcdare die inveniron, for whidi we 
pray diat a patent may be granted to ns, and 
die mediod by which it is to be performfid, to 
be particularly described in and by die follow- 
ing statement:' — 

The present invention rebtes to new 
diphenyl imidazole derivatives having vahiaWe 
pharmacological pn^)erdes, to processes for 
dieir production and to medicamcnte comam- 
ing the new diphenyl imidazole denvatwes. 
Tmi'rtamlft dcDvalives of the general fonnida 

I: 
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wherein . • o 

Ri lepresenis an alkyl groiq) havmg 2^— o 
carbon atoms, or a <^oalk^ group 
having 3—6 carbon atoms, 
R, i^Ktesenls a medioxy gioiq>, a metfa^ 
groiq?, a hydroxy groi^^ or a methyl- 
sulphonyl groiqj, and 
R, represents a medioxy ^up, a methyl 
group, a hydrogen atom or a ddorme 



30 



and their add addition salts have not been 
known hidserto. . , , u 

It has now been f oimd that these new sia>- 
stances pos^ valnable pharm^k^ical 
prv^erties, especially analgesic, antq>hlogstK^ 
and antipyretic activity, combined wtdi a 



favourable dier^eutic index, and negh^le 
gastrointestinal side effects. Tbt f oUowing are 
mfitinni^H Bs examples of such pharmacrfogic- 
ally vahiaUe compounds of formula I: 

2 - isopiopyl . 4,5 - bis - (p - medioxy- 

phenyl)-imidazole, 
2 - cdiyl - 4,5 - bis - (p - medioxyphenyi) - 

imidazole^ ' " , . , ^i ^ 

2 - cydopropyl - 4^ - bis - (p - medioxy- 

2 ?«^!b3^?5^- IP - (mediylsulphonyi) - 

phenyl! -5(4)-phcnyl-imidazolc, and 
2-tErt.bu^l-4(5)-(p-hydroxyphcnyl)- 45 

5(4)-phenyl-imidazole. 

The phatmacaxtically acceptable add addi- 
tion sahs of die above compounds are also 
pharmacologically valuable. ^ 

The analgefflc activity of the new mudazole 
derivatives of die gpneral formula I is draion- 
strated, for exanqile, on the mouse by the 
mediDd described by E. Siegmund, R. CadmiB 
and G. Lu, Proa Soc Esp. Biol. Moi. 95, 
729 (1957), whereby die amount of subso y 
is decennined whidi is required to prevent the 
syndrome prtxkiced by intraperitoneal m|ec- 
tion of 2-pheoyl-l,44>cnzoq[uinDne. The mm- 
phlogistic activity of die new imidazde denya- 
tives <^ die general formula I when admmia- 
tered orally is shown, for. exanqile, oa rate 
in die hcAvs alba oedema test according to 
G. ^^Ihdmi, Jap. J. Pharmacol 15, 187 

The antipyretic activity is decermmea iiy 
ihe compounds of die general formula I bemg 
adininisffired orally, in suitable dosage to 
gnwps of rats whidi had received, 16 — 18 
hours previously, an intramusodar mjection «r 
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asoawoaon(rfl5% of bate's yca^fi* 1% 
<rf ttagacamh and 1% of sodnm cilmde m 
distilkd TOter, ±e amount bang 1 ml per 
100 g of bod^ wdgltt. The fever tnxq)craaHes 
moduced hy ihe yeast were measured rcoaHy 
one hour and also half an iHHir before admm- 

istraikm of die test substances, and dien h^ 
booiiy from half an hour to 5 hours 
atoimstiation (rf the tjest substances; and me 
jnajdnmm teanperatme faU as wdl as &e 
aHflnneticd mean temperature faU 
5 hxxns after administration of the test sub- 
stances was detennmed as a b^ of com- 
paxison in lelatian to die avera ge of th e two 
measDremenls taken before admmistration. 

The new imidazde derivatives <rf the 
senecal formula I and their jAannaoratically 
accqaiWe addition sahs with moigamc and 
oiganK adds are suitable as active sub stajg^ 
for tnff^^"^*^ ^ch can be adrainisteit^ 
orally, rectally ot parenterally for tiic lehrf 
and removal of pons of varying origin, as wdl 
as f the treatment of dienmatiQ» arthniac 
and mher inflammatoxy c^sea^. 

In the imidazde de riv a tive s of the gpnoal 
formula I and in die coireqponding starting 
matetals givoi bdow, Ri is, e^. the ctl^i, 
n-propyl, isopn^>yi, n-butyl, secbuj^ tert 
biityi, n-pcniyl, isopentyl, tertpentyl, ^o- 
po^ 1-medglbutyl, l-«h^ropyl, h^, 
isobex^ 1-mediylpartyl, 1-^fa^butyl or 1,1- 
dimet^butyl grot^, the cydoptopyl, cydo- 
butyl, cydopcntyl, or cydohexyl group. 

The new imidazole derivatives of the 
general formula I and their add adrt it inn salts 
are pj u duc ed by condensqg a substituted 
of the genoal fonmila H: 
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wherein R. and B» have the me ani ng ?? given 
tmder formula I with a molar amount of 
ammonia whidi is at least double the molar 
amount of substkuted boizil use4 and/or a 
greater excess of fonnaniide, and an alddiyde 
of die general fonnida in : 



45 



on) 



ffn>ttV add or formic add, w in a caiboxyhc 
acid R,-^COOH, at the boiling temperature 
of the reacdon mi3tnre» and the amronia is 
used in a largp excess in the form of me 
consqKmding alkanoic add salt. The aldehyde 
can be used in an amount ^rfndi is substan- 
tially eqmmolar with respect to the substt- 
toted boizil of die general fcsmula n, or it 
can also be used in excess, in order to (*tain 
die most fevouraibte result in a partiodar cas^ 
taking into account the accessibility of die 
starting materials and ease of purification of 
the final material. The reaction time is 
generally btfween one and 24 hoiHS. Purifica- 
drai <tf die free imidazde derivarives otaflMd 
by the aforenientianfid process or by to mcr 
processes, is performed, e^. by recrysMisa- 
tion from benzene, tohiene, or a lower aimoL 
If necessary, die imidazole derivatives melting 
mosdy above lOQ^'C are subsequendy drie^ 
for die removal of crystal-sdvent, i n faffl 
vacuum at 100^*0 and hiiJier. A furdier 
possftaKty of obtaining pure imidazole denva- 
dves is the conversion (dealt with in more 
detail below) of a crude product into BnBC^ 
addition optionally recrystallisation of me 
latter and, finally, again libcraiion of the 
imidazole derivative of the general fonnula 

According to the alternative of the afore- 
mentioned process, a subsdtuted benal of the 
general formula II is heated with a larger 
excess of formamide and widi an aldd^de 
of die general formula IQ to 180 to 20OX; 
and, optionally, the obtained imidazole deriva- 
tive is convCTted into an addition salt with 
an inorganic or organic add. In the case of 
this process modification, a part of the form- 
amide decomposes to ammonia, and hence 
renders ptBsible the formation of the imidazde 
d er i vati ve s of the general formula I, analog- 
ously to the first mentioned embodiment. The 
reaction is carried ou^ e.g. by rcfluxing for 
2—6 hours a substituted benzil of the general 
formula II with the equimolar amount, or 
widi an excess, of alddiyde of the general 
formula m in formamide, the amount of 
fonnamide being approximately 5 to 25 times 
that of the two other rcactants; or with a 
mixture of formamide and dim^ylf onriamidc. 

Accwding to a second process, the imidazole 
derivatives of the general fonnula I and their 
add addition salt arc produced reacting a 
substituted benzoin of the geneaal fonnula 
IV: 
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Tvheiein Ri 1^ the meamng given under 
forniula I; and, optionally converting die 
obtamed imidazole ckrivative into^ an uiditiim 
salt with an inuganic or organic add. For 
eromp le, amdiQisation is perfonned widi 
ammonia in a lower alkanmc add, eq>edally 




(IV) 



vriberein Rs and R3 have die mea ning s given 
under formula I, in the presence of an oxidis* 
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iog agent usual for coBvexsion of the sob- 
^tnfwl ftpnmn into the Gone^KxiuliD^ sob- 
stxtoted benzO, with ihe» st teast, douMe mote 
axmnmt of ammonia, axid with an alddiyde of 
5 the above given general fonmila IH ia "Mxh 
Ri has die meaning given nndpr foniuda 
and, opdonaUy, converting die (rfjtained 
imidazole derivative into an addition sah widi 
an intHganic or organic add. Preferably nsed 
10 as cxidiang agent in an organic coppcr(II)-salt 
such as ooppa(II)- acetate or -dtrate, wherdjy 
the formed imidazc^ derivative of the general 
framula I predpitates as copper sal^ acod caa 
be filtered off. The amtrimiia ^ preferably used 
15 in a laige excess, and oxidation and sinml- 
taneoos condensation are prefezably pexf onned, 
e.g. in a lower alkanol, sudi as m et h a no l or 
ethanol, at 30** to 100*C or at die boiling 
ipmpgratiire of the alkanoL The reaction dura- 
20 tion is piefer^ly between half an hour and 
10 hours; for eacanqde, the reaction com- 
ponents are bmled for ca. 4 hours in medi- 
anoL The desired imidazole derivative is liber- 
ated, from die direcdy obtained o^pper salt, 
25 in the usual manner, e,g. by reaction with 
hydrogen sulphide in a lower alkanol in the 
heat. 

According to a third process, the imidazole 
derivatives of the general formula 1 and their 
30 add addition saks are obtained by bearing an 
amide of the general formula V: 



CO-R, 



pheo^ groc^ m, p-posttion the Rs substitoent 
as dffpng^ under foimnla I and in the odier 
phenyl groi^ in ax^ portion the Rs sub- 
sdtueol as defined unckr formula I e.g. 2- 
amino - 4' - mcduay - 2 - pheoylacetophen- 
onc or 2 - amino * 4' - laihtfxj - 2 - (p - 
QuthazyidiesyQaGetophenQne^ w^ alkanoic 
add ddoddes having 3—7 ca*on atoms, or 
^tfa cydoalkanficaxboayi ddortdes having 
4 — 7 carbon afisms, or mAx the uurespond- 
ing acyi broimdes or anhydrides. 

A fourth process for the production of the 
imidazole dmvatives of the genecal fbnnula I 
and their add addition salts consists in con- 
doising a reacdve ester of a substituted 
benzoin of the above given general fnmula 
IV wherein Rs and 1^ have die meanings 
given imder f oxmoola I with an amidine of die 
general formula VI: 
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wherein Ri, Rz and R» have the mean i n g given 
under formula I widi an amm"Ti«iTn salt of a 
lower alkanoic add which omtains a maximum 
of 6 carbon atoms or with formamide; and, 
OpdonaUy, converting the obtained imidazole 
derivative into an addition salt with an 
inorganic or organic add. For exan^le, an 
amide of the general fonnula V is rcfluxol 
with excess ammonium acetate in gladal ac^c 
add, or with excess ammonium formate in 
fmnaaic add, for one to ca. 24 hours; or it is 
heated with excess foimamide for ca. 2 — 6 
hours to 180° to 200°C, yrbmby the desired 
ring dosuxe is effected by partial decon^osi- 
don of the formamide with liberation of 
anunoma* In certain cases, better yields are 
obtained by performing condensation, instead 
of with ammonium acetate in gladal acetic 
add, with the ammonium salt of alkanoic add 
Kj-J<>OOH in tins add as the reactkxi 

The starting materials of the general fomnda 
V are- produced, e^. by acylation of 2*amino- 
2-phenylaceODphenones containing in cme 



wherein Ri has the meaning given under 
fonnula I; and, optionally, converting die 
obtained imidazole derivative into an addition 
salt with an inoiganic or oiganic add. Con- 80 
deamtion can be effected by the reactants 
being merely heated in an inert solvent at 
moderately devated temperatures, e.g. by boil- 
ing in diknrofomL 

In Older to avoid liberation of the amidines 85 
frotn their more stable hydrodilorides before 
the reacticMi, the reaction is advantageously 
perfoimed in a two-phase system consisting 
of a sdution of a reactive ester of die sub- 
stimted benzoin, e.g. bromide, in an inert 90 
organic solvent such as, e.g. diloroform, and 
an aqueous solution of die hydrochloride of an 
atnlHrng of the general fonnula VI. With 
heating and vigorous stirring, c^uted aqueous 
potassium or sodium hydroxide soluticm, in 95 
overall the doid^&-mol^ amount, is added 
dropwise in order, on the one hand, to liberate 
the amidine and, on the other hand, to bind 
the add being liberated on ring closure. Siiit- 
^le reactive estjars of the substituted benzoins 100 
of the general fonmila IV are, in particular, 
the bromides and ddorides, and also esters of 
lower aUcanesulphcmic adds and arenesulphonic 
adds, such as methanesulphonic add esters 
and p-toluenesulphonic add esters. Mentioned 105 
as examples of sudi starting matexials are 
2 - halogen - 2 - phaaylacett^henones sub- 
stituted in p-posiuon of the one phenyl groi^ 
by the Rb substituent as defined under fonnula 

1 and, opticmally, also in any desired poation HQ 
of the othis phenyl group by the Re sn!>- 
stituent as defined under formtik I, such as 

2 - bromo- and 2 - ddoro - 4' - m^Qxy - 
2 - ^ ^ methoxyphenyl) - acetopheniQQfib 2-* 



hnnno- and 2 - <*!«>» -£ - 

of X^nd fomnda I aie obmm^ 
10 tednig^ tToiazDte of Jte gW«d fimnula 

vn: 




,rf«em Ro R. and R, tove the .ni«m«^ 

15 CS^For example, an 

SStonulaVnisheaodwAamn^ 
ammonia andJonnanKte in 

jTiSrt^ the mted oxazote wdi to 
20 ^ is heated, to some jme,e^»W 
to the boiling or deoHnposnion tem- 
peiatiire of die fonnamide. vn 
*The oxazoles of <he gpieral formula vu 
^ ^Srting materials ^^f^ 
25 new OTimounds. They jpmda^^^^ 
^y^atog benzoins of the ^^^ejg!^ 

definition for R. and R. wdi taAde 

SSkanoic adds having S-^-J carbon m 
30 „ ^^Ikanecaiboxylic acids having 4-^ 
SrtaTaStTgivetiieconKpondmge*^ 
.^r^ to react vrithan^^i^ 
salt of a lower allanoicaad in ^hea^ 
^miple. they are refluxed ^mh ac» 

■35 ShU^State in gla<^ reL'Sj^ 
„ ^"^^jj^ ,^jeteby the desired onade 

^ Stoig to a furdier process. Ae o«»te 
. of A^^oal fonmda vn a« obtW^ 

40 So^igaTamide of die above™ general 

^ foSfv wherein and R,^eJJ 

_,„eaning^ given muier fton^» 
a ddndradng agent For exanq)!^ me «w«=u 
^.S'^lfl^ widi diionyl dUondem 

45 tte>senoe or absence of an 

^ as. e.e. boizene, until the crolatom €* 

. ^Si^dehaTceasediorconcentm^ 
3S add is allowed to act to a ^ 
ttmperanws of OX to worn ten^eta- 

^ *°AdHrdaocesstod,eaxa2d«!of the^ml 
fomala vn conasts in reamig atonmc 



on an equiinDte mirtDtc of the sttttOOTro^ w 

gr3Si£2S'SOT^at«.80 

"'f'S pnx^ses *or Ae producn^ ^ 65 
JSTof W general. f^^^^^^L^X 
„„densation of "^'^f 

S^frSSdSnecarbonmideshaT- 70 
ffiSnB^aSd^O-?;'^ 
rf benzoins of the genmlf^n^IVwro 

^SJS'^^'^^oalkanecarbonh^^ 
gT-T^wn aUs, at room temperatme 

"^^Szde dmvadves 80 

sSmmponenti or a solution of »e aadjwe- 

SiSS ix^wer is added one having aw^- 
S^ffiLolving.power. Smubte 

„ solvent combinations are, tfr 
mediyl ediyl ketone. ^1 

Sme/ethail, ''"^/'^'.J^t 
^Tor edivl acetate/edier. Furthermore, it 
^•SSS^skveequimolaToroiiu- 
^Snisrfanimidazoteofdieff^ 100 
*imnl«T and of die add desired as salt com- 

amcentiate die sohinon m wuo. 
MmwoTit is possible to produce Mp- 
/hl«S«!^ ViSfflsivc shaking or ^g 105 

SJon of an imidazole d^- 
S^rfSe general fbrmnia I, an ct^l 

aqueous hydrodilonc "od. ji^tj^S?^ no 
. Xof die^^ioted crude hydrodilorides, 110 

^^fS^ as medidunents it is possible to ^ 

rf dK free in^e den^!^ 
Xcoidcallr acc^table aad addition salts, 
U^teShSaddsof wbiditheamoo. 115 

SlSn die dosage amounsoM^^ 
^^n„«, itis of advaac^if 1h^«ft^^ 

nsed as medicaments crystallise v^ 
S^^oronlysUghriy,hygrosa^F<^^ 

?SLation widi imidazole <tenfir»f ^ 
general foimnhi I it is possible to ns^ e«' 
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hydrodJoric add, hydnteH nic add, sii3^>lniric 
add, ^iDspbsxic acbl, mf i rhanesQ^hgnic add, 
edmncsa^honic add, ff-hydmiye thanrsnl- 
jdMHiic add, acetic add, malic aod, tstaxic 
5 add, dtric add, kctic acki, oxdic add, 
sncdnic add, fumaric add, maldc add, 
benzcHC add, salicydic add, phenylacetk add, 
maddic add and embooic add. 
The new imidazole derivatives of die geaeial 
10 f onnuk I and thpfr pharmacologically accept- 
able acid addition salts are preferably admin- 
istered <wally OT rectally. The dosage dqjends 
<m the mode of administration, on tiie spedss 
and ^gpi on the indiwhial condition. Tlie 
15 daily dosages of the free imidazde derivatives, 
or <rf jAarmacentically acceptable salts thereof, 
vary betweai OJ mg/kg and 50 mg/kg fw 
mammals. Suitable dosage units sudi as 
dragges, t^ets, siq>posiicmes or onqxniks, 
20 preferably coitiain an imidazole derivaiive of 
the gcnenal fwmula I, or a pharmaoeutolly 
acceptable add addition sak dierectf, in an 
amount of 0.25 — ^5 mg/kg ci body jm^st erf 
the spedes to be treated. 
25 DoGage tmits for oral administration prefer- 
ably contain as active substance between 10 
and 90% of a compound of the general 
fonnula I, or of a pharmaccutically acceptable 
salt of such a compound. They are produced 
30 by <tHP ^'^'"C die active substance^ eg. with 
solid pulverulent carries such as, lactose, ^c- 
charose, sorbitol, mannitol; stardies such, as 
potato stardi, maize siardi or an^pectin, 
also laminaria powder or dtnis pulp powder; 
35 ceUulose derivatives or gdatine, optionally 
with the addition of lulwicanis sudi as mag- 
nesium or caldum stearate, or polyethylene 
glyoois, to f<wm tsAActs or drag6e ewes. The 
diagjfie cms are coated, e.g. widi conoenixated 
40 sugar sohitions whidi may also contain, e.g. 
gum arsfcbics talcum ond/or titanium ^oxide; 
or they are coated widi a lacquer dissobed in 
readily volatile (Vganic s(dvents or mixUHCS 
of scdvents. Dyestuflfs can be added to these 
45 mittifigR, e.g. for identification (rf the various 
dosages of active substance. Furtiier suitable 
oral dosage units are hard gelatine capsules 
as well as soft dc^ c^sules made fnun 
gdatine and a softener, sudi as glycerin. The 
50 had gelatine capsules preferably contain the 
active substance as a granuloce in admixture 
with lubricants such as talcum or magnesium 
stearate, and, optionally, stabiliseis such as 
sodium metabisul^ltite ^a2SsO«), or asood»c 
55 add. In soft o^sulra, die active 5i:d)stance is 
preferably dissolved or suspended in suit^^ 
liqui(k such as Mquid poljrediyiene glycols, 
likewise stabilisers may be added. 
Suitd>ie dosage units for rectal administra- 
€0 tion are, e^. stqppoatories consisting of a comr 
hififl riiwi ci an active sixbstanoe with a sap-- 
poatray foundation substance based on natural 
or synthetic tr^ycerides (e.g. cocoa butter), 
polyethylene glycols or suitable hig^ fa^ 
65 alcohols; and geliUine^ rectal capsules omtainr- 



ing a combination of of the active substance 
widi pdyi^iyiene glycols. 

Further suitaUe means ci administratifHi 
are, e.& lotions, tinctures smd ointments, pr&* 
pared ividi die usual mnoliaries, for percutan^ 70 

Gl& 4ii<fwitwgt ratiMl. 

The folbjmng prescriptions further iUustiate 
the production oi a mim ber of typical pie- 



a) An amount of 1000 g at 2-c^l-4>5-Ks" 
(p-methoz3pph£oyl}-imidazole is mixed with 
550 g of lactose and 292 g (tf potato starch; 
the mixture is then moistened witii an akolu^ 
solution of 8 g of gdatin^ and granulated 
through a deze. After drying of the gramilate, 
50 g of potato stardi, 60 g of talcum and 10 g 
of magneaum stearate and 20 g of higjily 
dispersed dlicon dioxide are mixed in, and 
the mixtine is pressed to form 10,000 t^^Uets 
each weigMng 200 mg and eadi conmining 
100 mg of active sub^ance. If required, tiie 
teblets may be provided with grooves for a 
mne precise adjustment of die dosage flmonnt. 
As active substances, it is also posable to use, 
e.g. 500 g of 2-tertbutyl-4{5)-(p-methoxy- 
phen^)5(4>pheayl-imidazole, or 500 g of 2- 
cydc^n^yyl - 4,5 - bis - (p - meihoxyphenyl) - 
inudazd^ wherd>y 10,0(X) t^kts eadi wd^- 
ing 150 mg and each containing 50 mg of 
active substance are obtained. 

b) An amount <rf 100 g of 2-isoprt^yl-4,5- 
bis - (p ' methoxyph^yl) - imidazole is weU 
miTf^H witii 16 g ot maize starch and 6 g of 
highly dispersed silicon dioxide. The mixture 
is moistened with a solution of 2 g of stearic 
add, 6 g of ethyl cellulose and 6 g of stearin 
in ca. 70 ml of isopropyl aloAol; and then 
gramdated through a sieve m (Ph. Hdv. V). 
The gramdate is dried for co. 14 hours, and 
then put tlmmg^ sieve ni — TTTa. It is after- 
wards tniTpH vnth 16 g of maize starch, 16 g 
of talcum and 2 g of magnesium ste^te, and 
the mixture pressed to fona 1000 dragde cores. 
These are coated with a concentrated syrup of 
2 g of laoca, 75 g of gum arabic, 0.15 g of 
dyestuff, 2 g of highly dispersed ^con dioxide, 
25 g of takum md 5335 g of sugar, and then 
dri^. The obtained dragdes each wdg^ 260 
mg and each contain 100 mg of active si^ 
staxKre. It is also possible to use as active sub- 
stance, e.g. the same amount of 2-ethyi-4,5- 
bis-^meSu>xyi4ienyl>-imidazde. 

c) An amount of 50 g of 2-c5dopr<q>yl-4,5- 
bis - (p - methoxypteiyl) - imidazole and 
1950 g of finely ground siq)positary foundatiwi 
substance (e.g. cocoa butter) is thotDi^dy 
mixed and then mdted. From the mdt, main- 
tained homogeneous by birring, are poured 
1000 suppositories eadi wdghing 2 g. Each 
siq^atory contains 50 mg of active substance. 

d) 60 g ci pe dy o x y e thy leneanhy drosoibk- 
monostearate, 30 g <^ anhydrosorbit-mimo- 
stearate, 150 g of paraffin oil and 120 g of 
stearyi alcohol are mehed together; to the 
mdt are added 50 g of 2-tertbiityl-4(5Xp- 
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10 



15 



20 



30 



at W arc uio* ^ ^ cookd to 

¥he"SS5«*^'^8jSn m degrees 
Cenrigrade. 

The mixaire rfl33 g (0050 mote) ^ 
^•ii I96e(0055 mole) of isob^ltyrald<^- 
tr^70?(035 Sle) of aUomnm aceBdte 

ice and 270 mi niass is 

""•m fouJJ in-Mazote 2« 
oboined analogously by 
?^;^Uiehyde. 0.055 mole of the cows- 
ponding aldrfiydes; 



35 
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wid. 3.19 g of pi^o^de, ^^^^^^^^ 

&^oS^ 3.96 g of bjKJ^yJf ' 
imidazole, ALP. 175-176" ffirem^i 

2 is:&i^^-Ss-*-'S^^^\- 

^ ^I^^SzoiCM-P 137-J^*«»» 

1 n - hexvl - 4,5 - bis - (p - mcdioxyplttn^) - 

wiA 6.27 g of hq)tanal; . /„ . 

2 - (1,1 - dimediylbulyl) - 4^ - 
m^oxyphenylVimidazote, MP. 120-^1 
K tbhiene/petroleum ^), widi 627 g 

Srfume), widi 3.85 g of qrdopropanecaito- 
2 "^^SLyl - 4,5 - bis - (p - «edu,xy. 
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osalddydc:- 

lib^ analogously ob?^"^. *1 J^q 

mole of the slated 70 
0.055 mole of the stated aldehyde. 

2 - ediyl - 4(5) - (p - m^««wh«g,- J& 
Sr^U.O^^jUenza 

2!1>S/"^^C^»- 

5f4-) - lAenyl - imidazole, MJ- 189—191 

Uza and 356 g of '^^"'lyf^y^^'n . 
2 butyl - 4(5) - (p - "l^^^gjc 

^-^P^y'T'S^20*?of iSS- 

(from tthanol), ^* ^"JmL^T^ ' 
benzQ and 4.73 g ^T^^f^U^r 
2 - cydopropyl - 4(5) - ^- "J^^^^g^o" 
<//\ . ohenvl - imidazrf^ MJP. 162— it» 
?Sn E). ftom 12.0 g of 4-m^- 
K S^.85 B of cdopiopanecatboral- 

S'll.?'gof^4ii.73gofpi^- 

ffie), torn 11.2 g of 4-merixylbenz.l and 
356 g of isobutyraldehyde; 
- tert butyl - 4(5) - (P,; «>Jy^ " ^ffi^ 

5(4) - (p - tolyl) - 

173" (fnim tohienc), fnro l^ f ^ « 
ii^^^'-mediyibcnza [see ^c) bdow] 
and 4.73 g of pivalaldd^de; 

- « bull - ^5) -.(p - "f^^^jP: 

5(4) - (m - tolyl) If 4. 

187" (from toluene), from 12.7 S ^ ^ 
Sho^-3'-methylben2a sds and b) 
below] and 4.73 g of pi'^Mdehyde, 
[ butyl - 4(5) -.(P - ^^^'^ 
- (o - tolyl) - umdazol^ M.P. 
iS^" (San t^uene), ftom 12.7 g of 4- 
iSha^-2'-mediyIbenza. see A and b) 
below] and 4.73 g of pivalaldehjrde. 
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TTk substituted benzfls required for the last 
Arce imidazoles arc produced asfoUows 
^An amount of 48 g of powdered aluin- 
ini,4 chloride is added portionwise at W 
^within 45 minutes, to the 

56.6 g (03 mole) of ("-toiyD^tyi, «f ^"^^f 

39.0 i (036 mole) of ania)le and 195 mlrf 
2ibon disulphide. The red miame is stmed 
^Ss at 0- to 10", and subsequa^ 
to 90 minutes at 20-25". It is refined 
te 15lSnites. cooled and poured on to a 
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mixiiiic ofSOOgoficeandlOOmlofSN 
hytboddoric arid; h is dtea atttwed to stuid 
and, after 2 hoots, cctcacted wiA brnzene. 
The OTgamc 0iasc is washed widi 5N 
5 chlcmc add and saturated sodhna dikxide 
solniKHi, ckied over sodnm srfphate, a^^coi" 
cammed by evap<OTti(HL The dfatained 4 - 
medioxy - 2 - (m - tx>lyl) - acetophenonc melts, 
after recrystallisjtfion frwn dhanol, at 64 — 66*. 
10 4' - McdiDxy - 2 - (o - tolyi) - acmphenra^ 
MP 88— 90** (from etharol) is prodnced 
anal<«ously uang 50.0 g (03 mok) of (o- 
tnlylVac^l dihuide. 
c) The solution <rf 24.0 g (0.10 m«de) erf 
15 4'-m«hoxy-2-<mrtx>l^>aceto0icnone in 250 
ml of dimcdiylsu^hoxide aad 75 ml of amr 
cesUiated hy dro gen bromide is stirred for 10 
hours ^ 70—80*, and subsequently {wured 
infio 3 litres of water. The ydlorw su^ensicm 
20 is extracted wiA ^hyi acetate; the orgamc 
phase is wadied with saturafied sodium chlondc 
sohition, dried over sodium sulphate, and con- 
centrated by evaporation. Thus obtamed is 
4-mjBthoxy-3'-mediyIbenzil, M.P. 55 — ^57* 
25 (from edianol). 

The fdQowing are produced analogously: 

4 - medioxy - 4' - meth^toenzil, AUP. 108 — 
110** (from cdianol), starting with 24.0 g 
of 4' - medroxy - 2 - (p - tolyl) - acetophen- 
30 (Hie [M.P. 90— 90 J" (from edianol), q>. 
J JVmer.Chcm.Soa 76, mi— 3722 (1954)] ; 
4 - medioxy - 2' - mediylbenzil, M.P. 111 — 
113* (from e&anol), starting widi 24.0 g of 
4'-mediQzy-2-(cMDjy^acetx^E^seiione. 



propyl - 4,5 - bis - (p - mi^oxyphenj*) - 
Siidaznle, MJ. 195— 196^ 

Example 4 
An amoimt of 50.0 g (0.18 mole) <rf p- 
dissolved, witii hearing, in 750 ml 
of mcdianoL To the sohition are added, at 
3(>_-35*», 36.6 g (0.18 mole) of coppa(II)- 
BG^tMBondiydraiB, followed by 14.4 g 
(OJO mrie) <rf isobotyraiddiyde. Widiin 10 
tnumiFs are added dnqpwise 375 ml of con- 
rpfrtratwl aqneoos nmnifwiV solution; die scAor 
-dm is then lefluxed for 3 hours, and filtered 
hot The copper sak erf die d^red imidazole, 
obtamed as suction-filtEr residue, is washed 
twice with 50 ml of hot mrthanol each tame, 
md irfteiwards so^^ended in 1000 ml of 80% 
edianoL The edumoHc suspension is saturated 
at 80*" with hydrogm so^hode; and after 3 
hours stkiing at 80', the hot suspcDsi(m is 
fikeied off under sucdon Id rtmove die coapptx 
su]^)hide. The filtrate is concentrated by 
ev^XHadon, the residue lecrystallised frran 
ediyl acetate, and dried in hig^ vacuum at 
100**. The oteiined 2-isoittopyl-4,5-bis-^ 
nirthoxyphaiyl)-imi<kzDle m^ at 195— 
196\ 

a) The foUowiog w produced analogously 
from 0.18 mole of the conespimdingly sub- 
sutured benzoins and 020 mole of the oorres- 
ptmding aldeiiydes! 
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Example 2 
The mixture of 11.5 g (0.048 mole) of 4- 
medioxybenzil, 5.45 g (0.063 mole) <rf piyal- 
aldehydc, 50.0 g (0.65 mole) of ammoraum 
acetate and 100 ml of gladal acedc add is 
refluxed fw 15 homs, and subsequently poured, 
widi vigorous stirring, into a mixture of 300 g 
of ice and 240 ml (rf cone, aqueous ammonia 
solution. The crystal mass is extracted with 
ethyl acetate, the organic phase washed widi 
saturated sodium chloride sdutton until 
neutral, dried with sodmm su^jhate, and con- 
centrated by evaporation- The residue is 
crystallised from tntueoe, and dried in hig^i 
vacuum at 110% whereby 2-teiJ . bntyl-4(5)- 
(p - methoxyphcnyl) - 5(4) - phenyl - imid- 
azole, M.P. 193—194% is otoined. 

Exan^>le 3 

A nnxture of 4.0 g (0.015 mole) of p-anisil, 
1.08 g (0.015 mole) of isobotyraldehyde and 
100 ml of formamide is refluxed for 3 hours, 
and subsequentiy poured into 200 ml of water. 
The ^ar^ precipitate is filtered oft under suc- 
tion, and'takm in cWoroform. The insol- 
i41c part is fibsied c^, and the organic phase 
sep^ated, dried over sodium sulpha te, an d 
concentrated by cv^Hjacaiacm. After recrystal- 
lisaticm frwn ediyl acetate is obtained 2-iso- 



2 - cdiyl - 4,5 - bis - (p - medioagiihenyi) - 
imidazcde, 2VLP. 170— 172*^ (from mhieae), 
starting widi 50 g of p-anisdn and 11.6 g 
of prqpionaldehyde; 
2 - n - propyl - 4,5 - bis - ft) - mediw^- 
phenyiyimidazole, MP. 180—182" (from 
ediyl acetate), staining TOth 50 g of p-ams(Hn 
and 14.4 g of butyraldehyde; 
2 -n- butyl -4,5 - bis - (p - methoxyphenyl) - 
imidazole, M.P. 175—176* (fean ediyl 
acetate), starting with 50 g of p-anisoin and 
17.2 g of valeralddiyde; 
2 - isolmtyl - 4,5 - bis - (p - mcthoxyphenyl) - 
imidazole, M.P. 166—168'* (from beuKne), 
starting with 50 g of p-anisoin and 17^ g 
of isovaleralddiyde; 
2 - n - pentyl - 4,5 - bis - (p - methoxy- 
phen^^imidazok, MJ. 137—138* (from 
etiiyl acetate), starting with 50 g of p-anisoin 
and 20.0 g of hexanol; 
2 - q^dq[«n[^yl - 4,5 - bis - (p - mcdioxy- 
lAaiyl)im^azole, ALP. 189—191° (from 
toluene), starting with 50 g of p-amsmn 
and 14.0 g of cydk3prc^ane<5rboxaldehyde; 
2 - cyddiexyl - 4,5 - bis - (p - methoxy- 
phenyl)-imidazole, M.P. 194 — 195* (frran 
benzene), starting widi 50 g of p-anisoin and 
22.4 g of cydohexanecarboxaldehydc; 
2 - isopn^yl - 4(5) - (p - medioxyphenyi) - 
5(4>i)henyi-imidazole, MP. 189—191* 
(frwn toluene), starting with 432 g of 4 - 
medKuq^benzmn and 14.4 g of is(^utyral- 
ddiyde; 
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2 - n - buiyi - 4(5) - (p -,5«'«>^g°^: 

M^nol), starting with 432 g. rf 4- 
iadmxybennmi and 172 g of vakralde- 

^ 5(^plmn^iTnMaw)t^ AiLP. If 
(fem toluene), sorting with 432 g « 4- 
i^thoxybaiami and 172 g of pivalalde- 

ftaKtaene), stalling with 432 g of 4- 
^lefluoybeaztMn and 14.0 g of cydopnj^ 

azote. AU*. 204-206- 

staitmg TOdi 42.8 g rf p-tolnom and 172 g 

of pivalald^9il& 

nay 



phase is sqawted, washed with sawratrf 
diloride sohirion ontil neutral, dned 
ora- sodinm sulphate, and ««»??ff^ ® 
cvaporaiian. The rtsidne is ctys^^ /^m 
Si acetate, whereby 531 g (79% of_±e 
&ical value) <^ 
methoxypheny^iniidazole, ALP. 175— 17& , 

are obtained. , j«-j„«i 

The foUowing imidazoles are o otMMa 
anak^Jusly, using 0.020 mole rf Ae cnrres- 



20 b) The following farther _ 
also be prepared anali^ioii^: 

2 - tert.butyl - |K5) - CP J^dw^^rt^^^ 
5(4Vphei^iinidazdIc, ALP. 190--192 , 
^.flSg with 41.0 g rf 4'-hydr«ybenzam 
25 and 172 g rf pivalalddiydej 

2 - tert.butyl - 4(5) - OP - "^^o^Ttoiyp - 
5^4) . (p - diloiq>h£n3^ - nnidazol<i M.r. 

1U-150% ««SlL^-'^i,f7?.rf 
nictibo^ - 4' - chkHrfjenznm and 172 g of 

^ 2 - 'Sl^l^ 4(5) - (p - med^lsrfptoS^^^ 
phowl) - 5(4) - phen^ J*V 
^KV'mrting widi S22 g rf 4- 
loeth^-su^dtoi^benzom and 172 g or 

35 pivalaldd^; 

The last-menfioned starting matHM: 4- 
med^l-sulphmiyl-bcnziMn, is pwdiMd as 

*Ar^unt rf 80 g. (0227 ^) ^ 
40 hromo-4'-mediyi-Ml^o^2-PW 
acetophenime is lefluxed ttgate wifli 80g. 
Sum acetate and900 mL of glaa^a^c 

add ftM- 5 hours. The reaction mixtme « 
conoaiirated in a rotary eropOTatwi taken vp 

45 in edier, and washed with wMa.TteornfflC 
phase is briefly shaken wah 2N sodmm 
hydroxide solution; it is s^^e^nefflto washrt 
TOdi ice^add dihite Mrodilraic aad sMfflo^ 
dried over sodimn su^hate, and c oncent ratta 

50 by evaporation. The residne is «cry^hsea 
bom. ed«tocetate/cther/petcdeain cdier » 
yidd 4-mediylsu^honyi-benzoui, M.P. no— 

Example 5 

55 An amount rf 7.10 g (0.020 mole) of N- 
[4- meJhoxy - a - (p - medusyphenyn- 
Wnac^l-yaleramide [cp. 5cl is refliiffldwitii 
lilg (0 17 mole) of ammnninm acetate m 
60* ml rf glacial acetic acid for 14 

tiO brown sdutitm is dien poured «i to 120 n^ 
irf amcentrated ammonia and 120 g of Ke, and 

extracted with ediyl acetate. The organic 



2 - ediyl - 4.5 - bis - ^ - medioxyphei^ - 
imidizole, ALP. 170-172« (from tohwi^ 75 

torn 634 g rf N-I4-medifi^-«-^meo>- 
oxyphenyl>phenac^l-propioi^de; 

2 - iajpropyl - 4,5 - bis - (p - 
i^lS Ai-P. 195-196- (from ^ 
acmte), fran 6.82 g of N-[4-maho^-<»- 80 
(p - medioxyphenyl) - phenacyl] - iso- 

2 ^1^^^4,5 - bis - (p - methoxyphcnyl) - 
imidazrfe. MJ». 166— 168° (from benzene), 
&wn 7.10 g rf N-[4-niedKB^7i-(p-m£tli- » 
Qxynhen^>i)henacyil-isovaleramide; 

2 - n - he^ - 4,5 - bis - (p - medioxyptenyl) - 
imidazoki ALP. 145—147° (from nAime), 
from 7.66 g rf N-[4-mahoxy-a-Cp-meih- 
oxyiJhenyl)-phenacyi]-hq)tanamide; w 

2 - (1,1 - dimediylbulyl) - 44 - bfe - (p - 
medinxyphenjd) - imidazole. ALP. UP— 
121* (from tohiene/petrdeum eaet), from 
7.66 g rf N-[4^nedioxy-<H>-me*o^- 
jAmyl) - phenacyl] -2;i-*metiiyi-valer- 95 

amide; , . 

2 - cydK»iopyl - 4,5 - bis - (p - methMy- 
ptei^Szole; ALP. 189-191- (from 
mhime), from 6.78 g of N-[4<nedinxyja- 
^ - methmgrpfaoiyl) - ptaiai^] - qrao- luu 

2 ?Syi - 4(5) - (p - iaMhoxyphmyp - 5(4) - 
phetjl-hniilazol^ ALP. 161-163- (from 
tohnie), from 5.94 g rf N-(4-medioxy-a- 
pherM-phenacyftioopiiMiamide; ^ „ 

2 - isoprupyi - 4(5) - (p - ??*»^7S*^y^, ; 
5r4Vnlt»wl-iniidazol^ M.P. 189—191 
Ci^Sne), from 622 g rf NH(4-metb- 
oxy-a-phenyl-phenaqrlVisobui^tamide; 

2 - ttrt . bfttyl - 4(5) - (P " ?!?'»°^^^.- "® 
5r4Vohenyl-imidazrfe, ALP. 193 — m 
(6,5? toluene), from 6.50 g rf N-(4-med»- 
ow-«-phenyl-phenac3rt>-pivalamide; 

(M^ene), from 6.18 g rf N-(4-metfa- 
ixy - « - phenyl - phenaqrl) - cydoiaopane- 

ottboramide; , ,n • -j 

2-tert.bi«yl-4,5-bis.(p-tolyl)-imid- 

azde, ALP. 204— 206- (from toluene), fitm 120 
6.46 g rf N - [4 - methyl - or - (p - tolyl) - 
pheaaaCTl-pivalamide; 
2 - tert.butyl - 4^ - Ws - (p "ft*^" 
phenyiVimidaznlei ALP. 167-168° (from 
beoaaie), from 7.10 g of N-I4-mcdio^-«- 125 
^medioxy-phenyl>fhena<yl] -ptvalanude. 
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b) The foQxrmD^ further cosi^Kiands may 
also be prepared analogpasly: 

2 - teit. butyl - 4(5) - (p - m^ylsolphOTyl- 
phci^5(4)-pbcaryl-im3azolei ALP. 215— 
5 217'*, fann 7.1 g of N-(4-nicdi5toilphMiyI- 
a-pbei^-^henacyiypivaknnde; 
2 . tert. butyl - 4(5) - (p - hydroxyphenyi) - 
5(4>phcnyi-imidazric, MP. 190—192% 
ten 62 g of N-<4-hydnH^-«-phcnyl-i>hcnr 
10 acy^pivalamidc; 

2 - tert. butyl - 4(5) - (p - medwxyphenyi) - 
5(4) -(p - ddorophen^ - inudazde^ MP. 
14^150**, from 72 g of N-I4-methoxy-a- 



15 The startmg materaab are j^oduced as 
follows: 

c) An amount of 11 g (0SB6 mole) of 2- 
amino - 4' - mesioxy - 2 - (p - meahoxy- 
phenjd) - acet3[q>henone - hydhcodiloride [pro- 
20 d ^ty^ aoMnfing to G. Drdifahl and M Hart- 
mann, Ann. S89, 82—90 (1954X by reducdoi 
of p-anial-nuHumme] Is suq^ended in 100 nd 
of abs. benzene. After tbe additiffli ci 4.0 g 
(0.04 mole) (rf triediyiamm^ 4.72 g (0.04 
25 mob) of vakryl ddoride in 10 ml of absc^ute 
benzene are added dxopwise^ wth fee coding 
and witinn 15 minutes, an a manner to ensure 
that tbe internal tBn]^>efatiire does not exceed 
20". AftET another 10 mimites, a furtber 4.0 g 
30 (0.04 mole) of trietbylamine are added drt^ 
wis^ sssd the so^penaon is sttned for 14 boors 
at 20 — 25**; water is subsequentiy added , and 
the suspension then dihitod with ethyl ac etate . 
The <ttganic phase is separated, waSshed with 
35 water, 2N sodium carbonate sohiion, satarated 
sodium chloride sohnion, and 2N hydiodilomc 
acid. The residue, obtained after a further 
neutral washing widi satuorated sodium chloride 
sohdion, drying over sodium sulphate, and 
40 ooncoitration by evapwation, is recrystafiised 
ftom edianol. The obtained N-[4-methiay^ 
Cp - mcthoxyphcnyl) - phenac^] - vafcnunide 
Selts at 90-92^ yidd 7J g, 59% of die 
theraerical vahie. For further ptoc essmg it is 
45 also possible to use, instead of the oystallised 
product, die cvis^poration residue. 

Obtakied analogously are the fbUowing 
amides by acyktion of 11.0 g (0.036 mole) of 
2 - amino - 4' - methoxy - 2 - (p - metfa oxy- 
50 t^ienyl) - acetophenone - hydrochloride with 
0.040 nude of the conespondtng add chlor- 
ides: 

N - [4 - medio^ - a • (p - methoxyphenyl) - 
phenacyl]pxqpionamid:^ M.P. 100 — ^102 
55 (from benzene), w4th 3.70 g of propicmyl 
ddoride; 

N - [4 - medioxy - a - (p - methoxyphenyl) - 
phenacyl]-isobutyramide, MP. 125-^ 127**^ 
(from benzene), with 426 g oi isobmyryi 

60 chloride; ^ 

N - [4 - medioxy - « - (p - memoxyphenyi) - 
phenacyllisofvaleramide, MJ, 104—106* 



(fran bcnzjece), wkh 4.82 g of isovrfeiyl 
chloode; 

N - [4 - mctisoxy - a - (p - medioxyphenyi) - ^ 
jdienac^l-heptanamide, h/LP. 98 — -ICO' 
(fexHn cdmroi/edier), widi 5.94 g of heptan- 
es chloride; 

N - [4 - mcdwxy - a - ^ - methoxyphenyl - 
phenacyl] - 2^ - dimethyl - vakramide, 70 
MP. 75—77** (from teizene/cydohexane), 
widi 5S4 g of 2^-dimediyl-valeryl diteide; 

N - [4 - mcdioxy - a - (p - mcthoKyphenyl) - 
phenac^j-^dopropanecazboxamide, M^. 
136—139** (from criianol), widi 4.18 g of 75 
cydopiopanecaibonyl chloride. 

Obtained analogoudy are also the following 
amides by acylation of 10.0 g (0.036 mole) of 
2 - amino - 4' - melhoxy - 2 - phenyiaceto- 
phenone-hydrodiloride [<p. f) bdow] with 80 
0.040 mde of die corresponding add 
dilorides: 



N - (4 - methoxy - « - phei^l - phcnaqrl) - 
pr op io nanride, MP. 99—102** (from ethyl 
aoetate/petn^eum edier), with 3.70 g of K 
pn^ionyl ddoride; 
N - (4 - medioxy - a - phenyl - phenacyl - 
isobutyiamide fcrude produa) with 426 g 
of isobu^ryl diloride; 
N - (4 - medioxy - a - phenyl - phenacyl) - 90 
, pivakmide (crude produa) with 4.82 g of 

phraiyl dikxride; 
N - (4 - methoxy - a - i^enyl - phenacyl) - 
cyck^n^anecarboxamide^ iVLP. 155 — 157'* 
(from benzene), mth 4.18 g of cydopro- 95 
panecscbonyl <±loride. 

likewise analogously are obtained: 

N - [4 - med^l - a - Qp - tsAyi) - phenacyl] - 
pivsdamtde (crude i»roduct) using 9.92 g 
(0.036 mole) of 2-«minD-4'-inc&i^--2-^ 100 

- ace&^hoione - hydrochloride [cp. b) 
and c)] and 4.82 g of pivalyi ddntide; 
N - [4 - methoxy - o - OP - mcdrayphenyl) - 
phena^lj-pivakmide, M.P. 99—101" (from 
^hanol), using 11.0 g 2-amino-4'-meth- 105 
oxy - 2 - (p - mOToxypheayi) - aceto- 
phenone-hydiochloride and 4.82 g of pivalyi 
chlonde* 

d) Analogously are <d>tained: 
N - (4 * me^lsulphonyl - a - phenjdphen- 110 
acyl>i>ivalamide, ALP. 155—157* (feom 
toluene), using 12,0 g, of 2-amino-4'-mOTiyl- 
snlphonyl - 2 - phenyl - acetophenone - hydro- 
cbdoiide and 52 g. of pivaloyl cfatorid^ 
whereby the corresponding amino ketone 115 
hydrodiloride is obtamed as follows: An 
amount of 14.5 g. (0,053 mole) of 4'-medi^- 
sulphonyl - 2 - jAenyl - acetophenone is dis- 
served in 450 nil of ethylene dichloride; the 
sohition is heated to 35* and, widiin 20 120 
mfTHTtffg^ a solutioQ of 8.6 g. of bromine in 
20 nd. of edrytoie didik«ide added diopwase. 



10 



1« 



TIE leacann nrixtme is sn hs npmi tly ain ri 
4r 2 hoais at 2(>-25% and tltta amm^ 
in a rotaiy cnpamr. The residnc is to^ 

as lAite crystals, MJ. "8—1^ • I'lSS- 
W*LP. 126-129% starting with 5^ g. of 

SSS^Kfr nude) of 2^^^ 

JheniS^S with 2S4 g. (0.02 

^SoBde for 24 hours at 20-25 . Tte 

3 tiSlnKfito-tesidne taken up in 80 
Sl <rfab8. alcnhol; to the nnxmre are added 

tite lAde stirttd for 2 hours at 20— 25 and 
fc?3 toTat 0-5-. The white cysab 
STXitd off, taken np inj^^'.^fi *^ 
ZLpn^ is made alkaline widi 2N sodnim 
25 KS*^ The ^ susp^a^ |S 
with ether. The otgai^ ptoeu 
sodhna su^hatei and ^o«J 
^^diloric add sotation is added, ^Aerdjy 

30 f.^Sl - "^^"^^^^^ 
oredStt as white crystals, M.P. 212— 214 - 

amino keamc hydrochteides not 

known hidjcra> ^ P^^^^^s" 
c) Hydn)gen diloride is wswl at 20-25 
35 intji a of 34.0 g (0.15 ni^g rf 4 - 

SAfte? 30 nsmites, nd of ft^y 

distilled o-botyl ntaite ^'Z^ 
S^25 mimites. The fl^r of hydroga^ 
40 chloride is stDKiedite a finite 4 h^^ 
the reaction imsinrB is then aUwredtosB^ 
to ca. 15 houi% aMtdtewards fite^^ 
ffltxBte is eanwed Aw tunes wiA loe-codW 

Sn^linm hydnmde srfution^The aquaws 
AK alkalhicsohitionisneiilralised,v^ioecortn^ 
ttdng dnntc hydmchloric aad, and Am 
3cted with ediylacetate. m 1^ 
is washed neutral widi saturated sodimnchte- 

I'L sotation. dried ever sodnmsulphia^ 
50 concenttated by craponUMm^ residue is 
^ ^^^&<Sea»anol.when*y4'-mcdioi^- 

2 - oximino - 2 - phenyl - aocnjphflioni?, JSl-P. 

116—118°, is obtained. 
4' - Mediyl - 2 - oximino - 2 - ^ - tnlyi; - 
55 acetophenoneisprodncedaiBtogtHisly^Jffmg 
^^33.7 g (0.15 mole) of 4'-niethyl-^ 

""g^SS^rf 34.0 g (0.133 rnole) of 

60 aoetnphenonein3Op0d(rfeiWandlO^ 
^ ofdTorane is added d^P"* "'^^^J 
widlin 30 minutes* a sohitumjrf 1464 g^ 
tinmVddoride in 288 ml of coiKtttnittd 
QrcSfc add. The «jctwn mnmne e 
65 Si for one we* at 20-25% and suh- 



seqnenlfy poured mto a nrirtuieof 2 kg of we 

^3T5 Itos of 5N sodium ^ 
tion. The white mixture is cxlrad^ 
erittr, and die organic phase. wa$h«d 
saturated sodium diloride soluiioi^ and *ic^ 70 
over sodmm sulphate. Fran 4e fito^ 
organic phase is preapitated, 
ffigea diJori«le »hie<». hydtodUonde 
J 2 - ammo - 4' - meriiory - 2 - phenyl - 
Lttphennne,MJ». 234-236° (ftomedifflol). 75 

2 - Amino - 4' - mefliyl - 2 - (p - " 
acetOThenone-l^drodiliHide is iHoiMsd Mia- 
logou&y. starting widi 33.7 g (0.133 mote) of 
4^ niahyl -2 - oamino - 2 - p - tnlyl) - ^ 



Example 6 
To a sohition of 8.38 g (0.025 mole) of 2- 
bramo - 4' - medioxy - 2 - (p > medioxy- 
phenyiVacettq)heiione in 40 ml of diteofom 
«e ^dfid 3.68 g (0.03 mok) of isobJityraimd- 85 

inc-hydiochloridc in 15 ml of water. Tbc 
scdi^on of 2.9 g (0.06 mole) of jKUasnmi 
hydroxide in 15 ml of water is added drop- 
wisci with vigorous stining and hmodw^^ 
of niiaogen, to the cmrisicm at 15-50 , the 90 
,rfiolc refluxed for 4—5 hours, and Aen 
pouted still hot into a sq>arating fuimeL TTie 
lower oi^c phase is separated, washed wm 
2N sodium cMbonaie solution and saturated 
sodium chloride sdution, dried over sodium 20 
sulpha and concemxatcd hy evi^oranon. 
The residue is rccrystallised from eAyl a«tat^ 
and dried in high vacuum at 100 , wtocby 
2 - isopropyl - 4^ - 1ms - (p - mf™«y- 
pheny^^^lfi> MR 195-196^ is 100 
obtained. • j 

The following imidazoles are obtain^ in 
an analogous manner by usmg, instead of 
isobutyiamidinc-hydrocUoride, 0.03 nmle <tf 
the jcorrc^ponding amidme IqrdrocMorades: 105 

2 - eOrA - 4^ - bis - ft> - medio^henyl) - 
umdazole, M.P. 170-172° (torn tohioic), 
with 326 g of propionamidine-hydro- 

2-^^^£i-4,5-bis-(p-methoxyphenyl)- 110 
imidazole MP. 166—168" (from ben^), 
widi 4.10 g of isovaleramidine-hydro- 

dilbride; n 
2-n-hexyr-4,5-bis-(p-mctfaoxyphcnyl)- 

imidazole, MP. 145—147° (from tolu^e), 115 

with 454 g of hqptanamidme^hydrochlonde; 

2 - CTdopiopyl - 4^ - bis - a> - methoxy- 

phettyOKimidazole, MJ^. 189—191" (feom 

mhienc), widi 3.62 g of cydopropanecarb- 

oxamidine-hydrochloridc. 120 

likewise analogously obtained are the fol- 
lowing imidazoles: ^ , tx 
2 - isopit^yl - 4(5) - - mcthoxyphenyl) - 
5(4Vp&-imid;i2ole, MP. 189—191^ 
(foS^iDto), starting widi 7.63 g(^^^^^ 125 
mole) of 2 - hromo - 4' - mcthoxy - 2 - 
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(imylraoetK^hcitoDe and 3.68 g (OSBO 

2 -tert.bnq4 - 4(5) - (p - medioxyphen^ - 
5(4) - pteiyl - imdazxAt, MP. 193—194** 

5 (from tolneQe), staxdng widi 7.63 g (0.025 
mde) <rf 2 - fanmu> - 4' - mffdnzy - 2 - 
p^tf'iny |-y*^ptpp^?"'Mtt^ (7 the sanic aiuount of 
2 - Isomo - 2 - ^ * mediaxypbeiiyi) - 
aoecoi^aiQse and 410 g (O.(B0 mde) of 

10 piralamtdmc4ydiocfaloridg; 

2 - cydqpn^yyl - 4(5) - (p - metbaxyphct^I) - 
5(4) - phenyl - imidazole, MR 192—193" 
(kom tdnene), s&Brting widi 7 £5 g (0.025 
mole) of 2 - bromo - 4' * myilmgy - 2 - 

15 pheoyl-acetc^^ienone and 3.62 g (0.030 
nude) of (7dopiopanecaxboxamidinfr>faydn>- 

2 - tExt.butyl - 4,5 - bis - - tol^) - imid- 
azole, MP. 204—206** (finom tiAicne), 
20 stasdng wkh g (0.Q2S mole) of 2- 
hrano - 4' - metityl - 2 - (p - tolyl) - 
acetopfaenone and 4.10 g (0.030 mole) of 
pivalamidine hydiodilonde. 

b) The following funher conqmunds may 
25 also be prodaoed an^gously: 

2 - t3ert . butyl - 4(5) - (p - mediykuljAonj^- 
phenyl) - 5(4) - phenyl - imidazole, M,P. 
215—217% starting wirii 8.83 g (0.025 
nwle) of 2 - bromo - 4' - medtylsulphimyl - 

30 2 - phenyl - aceto^ieoone and 4.10 g 
(0.030 mole) of pivalanndine-faydiocfaloridej 
2 - tCTt .butyl - 4(5) - (p - hydroxyphenyi) - 
5(4) - phenyl - imidazde, MP. 190—192% 
stating widi 7.28 g (0.025 mole) of 2- 

35 bromo - 4' - hydrozy - 2 - phenyl - aceto- 
phenone and 4.10 g (0.030 mole) of pival- 
amidine-hydrodiloiide; 
2 - tert. butyl - 4(5) - ^ - medioxyphenyl) - 
5(4) - (m - chteophenyi) - imidazole^ MJP. 

40 169^171**, starting widi 8.48 g (0.025 
mole) at 2- brrano - 4' - methoxy - 2 - (m - 
c^Drophenyl)-acctophcnDnc and 4.10 g 
(0.030 mole) of pivalamidine-hydrodilortde. 
2 - Tert . butyl - 4(5) - (p - meth^su^pkmyl- 

45 phenyl) - 5(4) - (p - medioxyphenyl) - 
imidazole, MP. 205—207**, startup with 
9.6 g. (0.025 nrrfe) of 2-bromo-4'-mediyi- 
sulphonyl - 2 - (p - medmzyphenyl) - aoeto- 
phenone and 4.10 g. (0.030 mole) pival> 

50 amidine-hydrochloride. 

Example 7 
An amount of 927 g (0.03 mole) of 2- 
cthyl - 4,5 - bis - Op " medioxyphenyl) - 
oxB^le is heated with 97 g of liquid ammonia 

55 and 64 g of foimannde in an attoclave for 5 
hours to 200*. (The internal pressure rises t» 
185 a&a.). Afba coding, ^ reacdon mixture 
is poured into water, and nrtmrtrd widi ediyl 
acetate. The organic phase is s^amted, 

60 washed until neutral w&i sattoated scx}«nn 
diloride solution, and afterwards shaken widi 
10 ml of IN hydroddoric add. The insohiUe 



hydrochlcoide of the de^ed imidazole is 
fi ltV B Td off under suctio]^ iv^ iyt^|j>iifgpfi from 
aiBnol (MP. 195—197**), suq«ided in «i^l 65 
f^rrP^^ and doten with aqueous amnumia. 
The GOganic phase is separated, dried over 
sodimn so^hafie, and concentrated by evapoia- 
timL The zesidne is recrystalhsed frtmi ethanol, 
whaeby 2 - ediyl - 4,5 - Ws - - meihoxy- 70 
lAai^) - imidazole, MJ>, 170—172** is 
obtmned. 

a) The ioSkmsg imidazi;^ aie obtained 
in as analbgotis ^^rmw by^ nsing^ instead of 
2 - ^lyi - 4;5 - bis - (p - medio^ - phei^l) - 75 
oxazde, 0:^ mole of tiie corresponding 
oxazolesi 

2 - isopzopyi - 4,5 - bis - ft) - mcdioxy- 
phen^midazdei MP. 195— 196*» (from 
ethyl aoetale), ficom 9.69 g of 2-isapiopyl- 80 
4>5 - bis - ft) - meiliuxyphen^) - ozazole; 
2 - isobu^l - 4^ - bis - ft) medsoxyphenyl) - 
imidazole, MP. 166—168** (from benssene), 
from 10.11 g of 2<5obutyi-4,5-bis-(p-medir 
o3P?lAcnyI)-ox3zole; 85 
2 - text. butyl - 4,5 - bis - (p - mcthoxy- 
pheny^imidazol^ MJP. 167—168° (from 
benzene), fctm 10.11 g of 2-tett . buiyi- 
4^ - t^is - ft) - medioxyphenyl) - oxazde; 
2 - n - hc^ - 4,5 - bis - (p - medioxyphenyl) - 90 
inudjazoky M.P. 145—147* (from ttduene), 
frwn 10.95 g of 2-hexyl-4p-bis-ft>-melii- 
osyid3enyl)-o:^zole; 
2 - cyclopnq)yi - 4,5 - bis - ft) - n:iedioxy- 
pheityl>imidazole, MJP. 189—191'* (from 95 
tokiene), from 9.61 g of 2-cydopropyl-4,5- 
bi5-{p^ethoxyi43enyl)-oxazole; 
2 - isqpropyl - 4(5) - (p - methoxyphcnyl) - 
5(4) - phenyl - imidazole^ M.P. 189—191° 
(from toluene), from 8.79 g of 2-isopnjpyl- 100 
4 - (p - medioxyphenyl) - 5 - phenyl - 
oxazole; 

2 - tert . butyl - 4(5) - (p - medioxyphet^I) - 
5(4)-phen^-imidazol^ MP. 193—194** 
(frcHnttAiene),from9.21 g of 2-tert. butyl- 105 
4 - (p - noeduu^heoyl) - 5 - ^lenyl - 
oxazde; 

2 - cyclwpropyl - 4(5) - ft) - medioxyphenyl) - 
5(4)-phenyl-imidazole, MP. 192—193'' 
(from toluene),.from 8.73 g of 2-cyciopropyl- HO 
4 - (p - methoxyphenyl) - 5 - phenyl - 
oxazole;. 

2 - tert . butyl ~ 4,5 - bis - ft> - tolyl) - inud- 
azote, MP. 204 — 206** (fitnn tohiene), from 
9.15 g of 2-tert . bu^-4,5-bis-(p-tDtyi)- 115 

OKBZOle. 

b) The following furdier compounds may 
also be produced analogously: 

2 - tert . butyl - 4(5) - (p - methylsulphonyl- 
{^lenyl - 5(4) - phm^ - imidazole, MP. 120 
215—217% from 10.65 g <rf 2-tErt.bm5i- 
4 - (p - medi:^sal^dBnLyiplieiq^ - 5 - 
phenyi-axazole; 
2 - tact . bu^l - 4(5) - ft) - hydroxyphen;^ - 
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phei]^)-oxazale. 



2- 



The amoks teqaired as sta^B^at^ 

S abs. benzene is a^Wj^Atpwu^ « 40 
initial mnperatoKi » Vml of 

^Ttt^ca. 70". Hie suspcosMm "sstirred for 

at 50"; 50 "l^'n^SSs^ 
and stirring pro«ds ^S^ IMM 

2N sodium caibcm^ sotaMi, ana ^'^^^ 

^"^^Ti^ crude P-a^-**!!!^^ ^ 

^^ST 5 hours, m hot 
rimT k subsetniendy poured on to a mixtme 

^ ^Swidiediyi acetate: The orgamcpha* 
^n^^sodium chloride solution, dned, and 

M crystallised from cflianol,^^«*dv2-OTyi-*^ 

^ bfeTfT- meihoxypheD^) - 

S|_«5% is K^Ii»««d rf dK.«a^ 
^^teiance. it is also p^ for die crude 

^ P^fS^^SS'a-ioBOUs.yto 
c) and d): 

•> •«n»roDvl-4^-lMS-ft)-nietboxyi*e^- 

13.60 g (0.05 
«n aS 73 g (0.07 mole) of isobi^iyl^lo"*^' 
* 2-^tatsi-43-bis-(p-methoxyptenyl)- 

e (0 05 mole) of p-anisoin and 8 J g 

ipnrn Ser^ starting mth 13.60 g (0.03 
S?LSa^ 8.5 g (0.07 a«le) of 

piyaloyl dtoride; , mcdKoy- 

K 13^ (0.05 mote) of P-^Xr^ 
10.4 g (0.07 mole) of heptanoj* dilonde. 



mnmnufarboayl chloride, . « < 
. 4 - ft» - nuahoxyphcnyl) - 5 
p£«5i-'-' o^S MJ. 58-59" (fr<^ 

S^4SS«A"A%^P 
'■pSlSole „(S.de produa), starting 



65 



70 



75 



80 



85 



and 7i g (0JI7 ante) of 

g (0.07 mote) of pwatoyl dilonde. 

e) The foUowing furdier craqwunds may 
also be pi^ared analogonsly: 

2 - tcrt. butyl - 4 - (p - mcdiylsulphonyl- 90 

Dh^n - 5 - phenyl - omofci siarang widi 

?K (a05S) of 4-iii^hyku^iiyl- 

iSLL W S5 gW Pi^l '5 
2-tert.baiyi-4-(P:hydro«pph^5l)-5- 

phcnyl-oxazole, starting with ll-f g (0 >» 
3l of 4-hydroxybeiizoin and 17.0 g of 

2 - (P - metho^yl) - 5 - 

(p - dJo^phenyl) - omol^ SOT 
13.8 g (0.03 mole) of 4:methM^';<Wm^ 100 
^^z,^ and 8J g of pivaloyl chlonde. 



Example 8 
To a solution of 30.84 g (O-lOmole) of 

2 - ^yl - 4,5 - bis - (p - n»«l««3^iJ^ - |« 
LSe in 900 ml of acetone arc added at 105 

9.61 g(6.5 ml, 0.10 mote) of^l«me 
^^Siic add! U stirring tiiea P»«^ 
15 hours. The white crystals are filled 
S ^er suction. After r«iysndteuioufiom 

Sanol/edier, die obtained 2 - «^1 " ' 
™'(p - meAoxyftoyl) - nmdazote 

j„g,han^,]^rfKmatB mdis at 149—151 . 
Example 9 

Aiiamomitofl5.0gof2-isopropyW^bis- 
(p . medioxyphenyl) - imidazole is otoi «5 115 
S 400 ml of eihyl acetate and 100ml ^ 
SifflTaiSl filtered. The filtrate is shaken wdi 
7?^ 2NSroddoric add in a separanng 
li^i TtefStoedhydrodilorideisdien 

^«sidue dried for «. 6 homm^ 
Zmm at 80'; it is aflowatds reoystalhsed 
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fnm abs. rthanol/cdicr, and again drici at 
110** under vaomnn. The obtMnM 
isopnjpyi . 4^ - bis . (p - ^^^^^^^^5?^^ 
inridazole-hydrodikride iMts at 264 — ^o/ . 

5 Example 10 

The mixtoie trf 5.8 g (0.02 mole) of 4- 
meriwisulphtmyl-baizil, 1.7 g (0.02 mole) of 
mvalaldehyde, 10.0 g (0.13 mdc) of ammonium 
acetate ami 50 ml of glacial acetic acWjis 

10 nfluxed for 15 hours, and subsequmdy 
poured, with vigorous srirnn& od to 150 g of 
ice. The yellow sohirirai is rendaced sh^my 
alkaMne with aqueous ammoma sohition, and 
extracted widi ethyl acetate. The orgamc jAase 

15 is SMaraled, dried over sodimn sulphate, and 
concentrated by evaporation. The readue is 
leoysiallised frwn tnhienc, and driai under 
hirfi vaamm at 110% whereby 2-tert.bi^l- 
4(5) . [p - (m«hyisuIphonyi) - pbenylj - 

20 5(4) - phenyl - imidaTole, ALP. 215—217 > 
is obtftmed. 
The following is obtamed analogously: 

2 . isopropyl - 4(5) - [p - mediykulphonyQ^^ 
phalli - 5(4) - phmyl - mwdaaarfc, 
25 207—208* (6wn toluene), starting wim 
58 g (0.02 mole) of 4-mediylsulphMiyl- 
benzil and 1.4 g (0.02 mole) of isobu^rai- 
dehyde. 

Example 11 

30 The mixture of 43 g (0.02 mole) <rf 4- 
hycfcoiybenzil, 1.72 g (0.02 mole) of piyal- 
aldehyd^ 10.0 g (0.13 mole) of anmioiHum 
acet^ and 60 ml of glacial acetic add is 
i^uxed f (W 18 hours, and subsequcntfy pomed, 

35 wifli vigorous stirring, into a mixture of 150 g 
of ice and 120 ml of am ccntratc ed aqueous 
fl n?"*ATifii solution. The crystal mass is 
extracted widi cAyl acetate, the orgamc phase 
washed until neutral with saturated sodium 

40 diloridc sdhition, dried over sodhun sulphate, 
and conceiitr^ed by evaporatioiL The residue 
is crystallised from etii^ acetate/petrol^ 
eriier, md dried under higji vacuum at 110 , 
whereby 2 - teit.butyl - 4(5) - (p - bydrcn^- 

45 plffii^l) - 5(4) - phenyl - mudazole, MJ*. 
190—192**, is obtained. 
The following are obtained analogously: 



2 - tert. butyl - 4(5) - OP - methoxyphenyi) - 
5(4) - (P - hydfcoxyphenyi) - imidazde;, 

50 M.P. 216—218* frrai eiher/pentane; start- 
ing witii 5.1 g (0.02 mole) oi 4-lgrdroxy- 
4'-incdioxyben2a and 1.72 g (0.02 mole) of 
pivakldehyde; 
2 - tert. butyl - 4(5) - (p - hyitoxyphajyl) - 

55 5(4) - (m - tidyl) - imidazole, M.P . 227— 
228** bxm totocog/cydo hemne ^smti^ 
wiiii 4.8 g (0.02 mole) of 4-hydroay-3'- 
mediyfbeDZil and 1.72 g (0.02 mde) of 
pivalaidehyde; 

60 2 - tert .butyl - 4(5) - Qp - hydcoxyphenyl) - 
5(4) - (m - chiorophenyl) - imidazole, MP. 



238—240'* from tohiene/cydohcxane; 
starting wifli 52 g (0.02 mok) of 4-hydroxy- 
3'-cWcHt)benzil and 1.72 g (0.02 mole) of 
pivalddiyde. ^5 

The starting nsaterials for die two last* 
mentioned OHnpoimds are obtained as 

f(^ows: 

The nnxdire of 9 J g of 4-menujxy-3 - 
chlotobenzil, 50 nd of gladal acetic add and 70 
100 ml of 48% hydrx^cn bromide is reflined 
for 20 hours, and subseqoentiy poured into 
water. The thus dimined suspension is 
extracted with edier. The ra^nic phase is 
wadied three times with 2-n sodimn cadionace 75 
solution, dried over sodium su^hat^ and ooai- 
centrated by evaporation. The residne is 
tecrystallised from edier/peintonn edicr. Tte 
tims purified 4 - hydroxy - 3' - chlotobenzil 
mdts at 154—155**. 80 

4 - Hydroxy - 3' - meihylbcnza, MP. 
120—121** (from edier/pedroleum ether), 
obtained analogously, starting with 14 J g w 
4-methoxy-3'-methyibenzil. 

Exanq)le 12 85 
The mixture of 1.0 g of 4-metiiylsu^honyl- 
4'^medioxy-baial, 0.3 g of pivalaidehyde, 
2.0 g of ammonium acetate and 30 ml of 
gladal acetic add is refluxed for 14 hours, 
and subsequently poured, with vigorous stir- 90 
ring, on to 100 g of ice. The ydlow sdution 
is rendered weakly alkaline with ammoma, and 
extracted with ethyl acetate. The organic prase 
is separated, dried over sodium sulphate, and 
concentrated by ev^poratioiL The reddue is >5 
recrystallised from alcohol/cyclohexane, and 
dried under higji vacuum at 110**, whereby 
2-tert.butyl-4(5)- [p - (mediylsuliADnyi) - 
phenyl] - 5(4) - (p - medioxyphei^l) - imid- 
azole, JVLP. 205—207**, is obtained. 100 

llie starting materials are obtained as 
follows: 

a) 4' - medi^hio - 2 - (p - methoxyphenyi) - 
acetoiAenone . . , 

To the mixture of 50 g of tiuoanisofe, 105 
925 g of 4-taethoxyphea^acctk: add chlmde 
and 360 nA of tetradiloroediane are added in 
portiwB at 0—5*', widMn 30 nnnutes, 69.4 g 
of ahirmnium chloride. The reaction mixture 
isfirsdy stirred for 7 hours at 0—5% and then 110 
f(tt 10 hours at 20—25**. The Wade mass is 
si^ssequendy poured on to a mixture of ice 
and conoentxated hydrodiloric add, die i^diole 
well stirred, and allowed to stand ovemi^t. 
The organic lower phase is then sqwrated and 115 
conoentrated in a rotary evaporator. The 
lesidue is dissolved in boiling alcohol and, 
mAi stirring, slowly oxded. The sotoioxi is 
separmed from the daik oil imti^Uy precq)itat- 
ing. On further cooling is <Atained crystoDine 120 
4' - mediylthio -20?" medioxyphenyl) - 
acetqphenone^ h/LP. 121 — 123^. 
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b) 4' - medq^u^hoi^ - 2 - - meAoxy- 
pheiiyl}-aoetDph£oane 

The miztoFe of 5 g <rf 4'-medryiduo-2-(p- 
meihoxyphenyl) - aoetopheraHie, 100 ml of 

5 gjadalacxaicacklaiid 10inl<rf30% hydro^ 
peroxide is stirred for 22 hours at 20 — 25°, 
and subsequently poured on to 700 ml of 
water. The wbkc oTStals are filtered <^ under 
soc*JATij and recrystdlised from, a litde alcc^ol, 

10 to yield 4' - mediylsu^honyl - 2 - (p - meth- 
oxyphenyi)-ac^ophencHie AlP. 162---163**. 

c) 4-methylsulphonyi-4'-m«hoxy-ben2il 

The mixture of U g of 4'-mediylsulph{Hiyl- 
2 - ^ - methoxyphen^) - aoeOyhenone, 0.6 g 

15 of «**i**n«Tm dioxide and 30 ml of glarial acetic 
add is lefluxed for 26 hoiHs; k is subsequently 
filtered hot and poured on to 800 ml of water. 
The thus obtained crystals ore filtered off under 
suction, dried and recrystallised £nmi akohol/ 

20 pentane. The 4 - meriiyisa^honyl - 4' - 
methQ]gFbenzilj melts at 131—133". 

Example 13 
The following omipounds were produced 
analogously to Exan^>le la): 

25 2 - isc^ri^jd - 4(5) - OP " medioxyphenyl) - 
•5(4) - ft) - - imidazole, M J». 200— 
201% &om 127 g oi 4-mfldioxy-4'-methyi- 
benzil and 3.96 g of isobuiyralddiyde; 
2 - (1 - methy^ropyO - 4,5 - bis - ft) - meih- 

30 oxyphenyl)4midazole, ALP. 170—171**, 
from 13 J g of p-anisil and 4.73 g erf 1- 
methyl-butj^aldehyde; 
2 • (1 - ethyl^ropyi) - 4^ - his - ft) - methoxy- 
phenyiyimidazDle, h/LP. 168—169% from 

35 US g of p-anisil and 5J g of l-ediyl- 
butyralddQ^; 
2 - cydopentyi - 4,5 - 1ms - (p - m^hoxy- 
phenyl)-imidazok, M.P. 170—172% feom 
135 g of p-anisil and 55 g of cydq)aitane- 

40 carboxaldehyde; 

2 - cydobutyl - 4^ - bis - ft» - medioxy- 
phenyl)-imidaz(de, M.P. 176—178°, from 
13.5 g (rf p-anisil and 4.62 g of cydobuiyl- 
carboxalddiyde; 

45 2 - tert . bui3^ - 4(5) - (p - meihoxyphenyl) - 
5(4) - (o - chlorophenyl) - imidazole, MIP. 
188—190°, from 13.7 g of 4-m^xy-2'- 
dd<m>ben2al and 4.73 g ci prvakldehyde; 

2 - tert . butyl - 4(5) - (p - metfaoxypheayl) - 
50 5(4) - (m - diliHY^henyi) - imMiignh^ M.P. 
169—171°, from 13.7 g of 4-medHHgr-3'- 
dilarobenzil and 4.73 g of pivdaldel^e; 
2 - tert . bu^ - 4(5) - ft) - medioxyphenyl) - 
5(4) - (p - chlorqphenjd) - fmfdaznle, ALP. 
55 i4g— 150*», frran 13.7 g (rf 4-methoxy^'- 
chl(m>benzil and 4.73 g <rf pivalalddbyde; 
2 - isqpropyl - 4(5) - (p - metfaosg^phen^ - 
5(4) - (m * dslon^hen^ - imidazole^ ALP. 
167—170% from 13.7 g of 4-methoxy-3'- 
60 duorobenzU and 3^6 g of isobutyraldehyde. 



WHAT WE CLAIM IS:— 

1. TtnirfamTp derivatives having the formula 



m 



wherein . 
Ri represents an alkyi gro*:^ having from 2 
to 6 carbon atnms^ or a cydoalkyl group 
having from 3 to 6 carbon atoms, 
Ra rq)resents a hydroxy, methyl, methoxy 
or mcdiyisulphonyi group and 70 
rq)reseats a hydrogen or dilcmne arom 
or a methyl or m^faosy groiq>. 

2. Imidazole derivatives having the formula 
I as illustrated in daim 1 wherein^ 

Rj has the meaning given in daim 1, '5 
Rs represents a methyl or methoxy groiq), 

and 

Rs represents a hydrogen atom or a methyl 
or methoxy group. 

3. 2 - Ethyl - 4,5 - bis - ft) - methoxy- 80 
phen^)-imidazDle. 

4. 2 - Isoiffopyl - 4,5 - bis - ft) - mcthoxy- 
phenyO-imidazole. 

5. 2 - Cydopropyl - 4,5 - bis - (p - mcth- 
oxyphenyninidazole. 85 

6. 2 . Tert. butyl - 4(5) - [p - (methj^- 
su^onyl) - phenyl] - 5(4) - phenyl - imid- 
azole 

7. 2 - Tert. butyl - 4(5) - ft) - hydroxy- 
phenyl) - 5(4) - phenyl - amidazole. 90 

8. The pharmaceutically acceptable add 
addition sahs of an imidazole derivative as 
daimed in daim 1. 

9. The pharmaceutically accqptatde add 
adc^on sahs of an imidazole derivative as 95 
daimed in claim 2. 

10. The pharmaceutically accep^le add 
addition salts of an imidazole derivative as 
daimed in any one of daims 3 to 5. 

11. The pharmaceutically acceptable add 100 
addition salts of an imidazole derivative as 
daimed in daim 6 or 7. 

12. Process for tiie production of imidazole 
de ri vat i ves having the fmmula I as defined in 
daim 1 and their pharmaceutically acceptable 105 
add addition salts which comprises condens- 
ing a subsdtated benztl having the fonmila n 



un 




wherein R2 and Rs have the 1 
daim 1, an aldehyde having : 

in 



given m 
fcmmila 110 



15 



15 



\ 



C— Rx 



on) 



^idierdn has the mpaning g^vm in daun 1 
and with a molar amount (tf nmmnnia \duch 
is at least double the molar ammHit of sirf>- 
stitutfid benzil used sasd/or a greater excess 
of fonnamide and, when required, converting 
the trnMamlp^ derivative tiais obtained^ intD a 
pharmaceutically acoeptaUe add addkion sate 



10 



15 



20 



13. Process accordkig to daim 12 ^lerein 
Ri, Ru and Ra have die mraninss given in 
Hflim 2 whereby an imidazole dei^ative hav- 
ing the formula I as defined in daim 2 or a 
phaxmaceutically acoe{yt&b]e add addidon sak 
diereof is obtained. 

14. Process for the production ci knidazi^ 
derivatives haviog the fonmila I as defined in 
fjMvn 1, and their pharmaceutically acceptable 
add addition salts, wfaidi oon^rises reacting 
a substiu^ benzoin of the general fonnnla 
IV 



Hi 




-Cf=»0 



vdierein Ru R« and R« have the meanings 
given in daim 1 with an ammonium sate ol a 
lower alkanoic add idxich cxmlains a maKiimun 
of 6 carbon atoms or with formamlde and, 50 
\^ien required, oonvertisg the inudazole 
(ierivarive thus obtained sntD a phannaceutic- 
ally acceptz^le add addittmi salt thcxarf. 

17. Process aooordiog to daim 16 vAerein 

Ri^ Rs and Rs have the meanings fflven in 55 
r |flim 2 y/berdbsy an inndazole denvoEivcs 
having the formula I as defined in daim 2 isx 
a pharmaceutically acceptable add add-on 
sak thereof is detained. 

18. Process for the production of inudazole 50 
derivatives having the f oimula I as defined 

in daim 1 and their pharmaoewtically accq)t- 
able add addiiitHi salts whidi comprises con- 
densing a reactive ester of a substituted 
benzoin having the ftHimila IV 65 



wherein Rs and R» have the meanings given 
in daim 1 with an sunidine having the formula 
VI 




P— OH 



(IV) 



\ 



25 



30 



35 



40 



45 



wherein R2 and Rs have the meanings^yen 
in Qaim 1, in the presence of an oxidiskig 
agent usual for convecsion ol the substituted 
benzoin into the corre^cmdingly substituted 
benal, widi the, at least, doi^ molar amount 
of ammonia, and with an alddiyde oi the 
general formula m given in Qaim 12 i^iereki 
Ri has the yppanii^ givoi m daim 1; and, 
when required, converting the obtained imid- 
azole <kri^tive into a phaimaceudcally 
acceptable add addition salt with an inMganic 
GT organic add. 

15. Ptocess according to daim 14, \dierein 
Ri, R2 and Rft have the mfwningt given in 
r! fM'm 2, whoeby an imidazcdc derivative 
having the fonnuk I as defined in daim 2 or 
a pharmaceutically acceptable add 9dditimi 

thereof is obtained. 

16. Process fofr the production ol imidazde 
derivatives having the formula I as defined in 
riai'tn 1 and thdr i^iarmaceatioaUy accq>table 
addition saks which comprises heating an 
amide having the loimula (V) 



CO CO-R, 



C-Rx 



(VT) 70 



HN 



\^d)erein Ri has the meaning given in daim 1 
and, when required, convening the imidazole 
derivative thus obtsdned into a pharm^xutic- 
ally acceptable add addition salt thereof. 

19. Process aooordting to daim 18 wherein 
Ri, R« and Rs have the meanings given in 
daim 2 whereby an imidazc^ derivative hav- 
ing the formula I as d^ned m daim 2 or a 
pharmaceutically aocq;)table add addition salt 
tiiereof is obtained, 

20. Process for the production oi imidazole 
derivatives having die formula I as defined 
in daim 1 and their pharmaceutically accept- 
able add addition sdts wluch comprises hat- 
ing an ozazole having the formula Vn 



75 



80 





(V) 



wherein Ri, Rs and R^ have the meanings 
g^en in daim 1 with ammoma and/oT fsam- 

21. Process acoordiqg to daim 20 vAexein 90 



16 



Ri, R. and R» have the m eaning ^vai itt 
daim 2 wh£irf>y an imidflzole derivative hav- 
ing the fommla I as defined in dam 2 ot a 
pbsaxnaxxsadcaBj acceptable acid addidoa salt 
5 diereof is obtained. 

22. Process as daimed ia aity one or danns 

13, 15, 17, 19 and 21 snbstanlaally as herein- 
befrac described with reference to any one of 
Exanqjles 1, 2, 3, 4 cxchiding part (b), 5 

10 eTrrbiHtng parts (b) and (d), 6 ex dn d mg part 
(bl 7 exdiidfns parts (b) and (e), 8 and 9. 

23. Process as claimed in any cme of claims 
12, 14, 16, 18 and 20 sribstamially as hciein- 
befbre described with refdcenoe to ffliy one of 

15 die Examples 4 part (b), 5 parts (b) and (d), 
6 part (b), 7 parts (b) and (e) and 10 tp 13. 

24. An im^'^a^** derivative accordmg to 
ri^itn 1 or phannaceuiically aooeptaWe acid 
adcytion salt thereof ^rfienever prepared by a 

20 process as claimed in any one of daims 12, 

14, 16, 18 and 20 



25. 



An imidazole derivative according to 
^«.^ 2 Off phannaceuncalty accq>tahle add 
addiiian salt tEowrf fi*cnever prcpmd by a 
luocess as daimed in any one of danns 13, 
15, 17, 19 and 21. 

26. A phanMceadcal composition ani^>m- 
ing an imidazole derivative as <*umed m dami 
1 or a pharmacomcally acceptrf>le add addi- 
tion salt diereof tog«her wirii a phanna- 
cearirally accqrtable dfluent or carrier therefor. 

27. A pharmaceutical conq>osition compris- 
ing an imidazole derivative as daimed in 
daim 2 <K^ a pharmaceudcally acceptable aad 
adcMtion salt diereof togedier widi a phatma- 
coxtically acceptable diluent or carrier dierefwr. 

W. P. THOMPSON & CO., 
12, C3nndi Street 
liveipod, LI 3AB. 
QiarCered Patent Agents. 
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Page 1, Heading, for (21) Aprfioation Na 
59828/70 read (21) Appbcatioa No. 
59838/70 „ 
for (22) Kled 17 Dec 1969 m read 
Filed 17 Dec 1970 

Thb Pateht Ofhcb 
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wtierem 

Ri represems an alkyl group having 2—6 
carbon atoms, or a cydoalkyl group 
20 having 3—6 carbon atoms, 

represents a methoxy group, a me^yl 
group, a hydroxy groiq> or a mcthyl- 
salphonyl group, and 
Rj represents a methoxy group, a methyl 
25 group, a hydr(^en atom or a chlonnc 

atom, 

and their add addition salts have not been 
known hitherto. 
It has now been found tiiat these new sab- 
30 stances possess valuable pharmacological 
properties, especially analgesic, amiphlogistic, 
and antipyretic activity, combined with a 



uon salts ot tne above compounds are 
phannacol<^;icaIly valuable. 

The analgesic activity of new imida 
derivatives of the ssnml f onnula I is den 
strated, for example, on the mouse by 
method described by E. Siegmund, R. Cad 
and G. Lu, Proc Soc. E^. Biol. Med. 
729 (1957), whereby the amount of snbst 
is determined which is required to prevent 
syndrome produced by intraperitDneaL ii 
tion of 2-phenyl-l,4-benzoquinone. The t 
phlogistic activity of the new iinidazde da 
tives of the general formula I when adm 
tcred orally is shown, for example, on 
in the bolus alba oedema test accordinj 
G. Wilhelmi, Jap. J. PharmacoL 15, 
(1965). 

TThe antipyretic activity is detcrmmed 
the compounds of the geiieral formula I b 
administered orally, in suitable dosages, 
groups of rats which had recdved, 16- 
hours previou^, an intramuscular infectio 
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For diagram (s), see printed CA Issue. 

I was prepared (A) by condensing a substituted benzil with excess NH3 [and 
(or) DMF] and an aldehyde; (B) by oxidation of a substituted benzoin with 
Cu2+; (C) by refluxing an amide with AcOH or HC02H; (D) by condensation of 
an amidine with an ester of a substituted benzoin; and (E) by heating an 
oxazole with liquid NH3 and HC0NH2 to 180-220®. Approx. 36 I were 
prepared 

33420-71-2P 33420-72-3P 33420-73-4P 
33420-74-5P 33425-71-7P 33512-72-0? 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 

(preparation of) 
33420-71-2 CAPLUS 

Oxazole, 4 , 5-bis (4-methoxyphenyl) -2- (1-methylethyl) - (9CI) (CA INDEX 
NAME) 
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OMe 



OMe 



RN 33420-72-3 CAPLUS 

CN Oxazole, 2 -cyclopropyl-4 , 5-bis (4-methoxyphenyl) - (9CI) {CA INDEX NAME) 




OMe 



OMe 



RN 33420-73-4 CAPLUS 

CN Oxazole, 4- (4 -methoxyphenyl) -2 - (l-methylethyl) -5-phenyl- (9CI) (CA INDEX 
NAME) 




OMe 



RN 33420-74-5 CAPLUS 

CN Oxazole, 2- (1, 1-dimethylethyl) -4, 5-bis (4-methylphenyl) - (9CI) (CA INDEX 
NAME) 



t-Bu 
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RN 33425-71-7 CAPLUS 

CN Oxazole, 2- (1, 1-dimethylethyl) -4,5-bis (4-methoxyphenyl) - (9CI) (CA INDEX 
NAME) 



t-Bu 
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RN 33512-72-0 CAPLUS 

CN Oxazole, 2-ethyl-4 , 5-bis (4-methoxyphenyl) - (9CI) (CA INDEX NAME) 
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